Protein kinase C stabilizes X-linked inhibitor of apoptosis protein (XIAP) through phosphorylation at Ser(87) to suppress apoptotic cell death.
Multiple protein kinases have been shown to be involved in the apoptotic neuronal loss of Alzheimer's disease (AD). Although some studies support the role of protein kinase C (PKC) in amyloid precursor protein processing as well as in tau phosphorylation, a direct role for PKC in apoptotic neuronal death remains to be clarified. In the present study, we report on the possible role of PKC in cell survival during conditions of stress through phosphorylation of the X-linked inhibitor of apoptosis protein (XIAP). Phosphorylation of XIAP at Ser87 was confirmed by western blot analysis employing phosphorylation dependent anti-XIAP antibody after incubation of recombinant XIAP with active PKC in vitro. And increased phosphorylation of XIAP at the site was also confirmed in SH-SY5Y cells treated with PKC activator, phorbol 12-myristate 13-acetate (PMA). A mutant XIAP construct in which Ser87 was substituted by Ala, was prepared, and transfected to cells. After the transfection of wild or mutant XIAP, cells viability was evaluated by counting living and dead cells treated with PMA during etoposide-induced apoptosis. Recombinant XIAP was phosphorylated at Ser(87) by PKC in vitro and treatment of XIAP-transfected SH-SY5Y cells with a PKC activator, phorbol 12-myristate 13-acetate (PMA) induced phosphorylation of XIAP at Ser(87) . Pulse chase experiments revealed that, when phosphorylated at Ser(87) , wild-type XIAP is more stable than XIAP with a Ser87Ala substitution, which is degraded faster. Importantly, the phosphorylation of XIAP at the site by PKC significantly increased cell survival up to approximately 2.5 times under the condition of apoptosis induced by 25 µg/ml etoposide. The findings of the present study indicate a role for PKC, through phosphorylation of XIAP at Ser(87) and its stabilization, in cell survival under conditions of stress and lend strength to the idea that PKC is crucial in regulating neuronal homeostasis, which may be impaired in AD.